CASE PRESENTATION

Index case one:
A 44-year-old Caucasian male presented in October 1993 with an asymptomatic right upper lobe nodule detected by routine chest radiograph ( Figure 1 ). There was a past medical history of malignant melanoma of the back diagnosed in 1979 with recurrence to the right groin in 1984. Both were treated with wide surgical resection. The patient had been disease-free since 1984. A chest radiograph in October 1992 was unremarkable. The patient was a physically fit nonsmoker with no significant family or occupational history.
The patient lived in Toronto and travelled each summer to a small privately owned island off Bayfield Inlet in Georgian Bay, Ontario, located near Parry Sound and approximately 275 km north of Toronto. The island was inhabited by numerous animals including a brown bear, raccoons and beavers. The terrain included a marshy pond and several man-made dwellings. There had been no recent excavations.
Further investigations of the pulmonary nodule included routine blood work, bronchoscopy, computed tomography of the chest, abdominal ultrasound and fine needle biopsy. These investigations did not reveal evidence of metastatic melanoma or primary lung carcinoma.
The patient underwent open lung biopsy in November 1993. A well-defined lesion measuring 1x1.5 cm and a right bronchial lymph node were excised from the right upper lobe. There was no mediastinal lymphadenopathy. The nodule and lymph node revealed a nonnecrotizing granulomatous reaction with budding yeast cells characteristic of Blastomyces dermatitidis ( Figure 2) . The patient's postoperative course was uncomplicated.
Treatment with itraconazole 200 mg/day was initiated because of possible residual lymph node involvement. The patient completed three months of itraconazole therapy without complications. There was no clinical evidence of blastomycosis. Index case two: A previously well three-year-old male Dalmatian dog presented in October 1993 with worsening dyspnea. He was found to have severe pneumonia (Figure 3 ), generalized lymphadenopathy and several skin lesions. Aspiration of a lymph node and subcutaneous nodule revealed broad-based budding yeast consistent with B dermatitidis (Figure 4 ). Despite treatment with antifungal therapy the dog succumbed to the infection. The dog lived in the town of Oakville, 300 km from the island in question. The dog's travel history was also positive for annual summer trips to the island visited by index case 1. The two cases shared no other common geographical exposure. Close contact between the two cases was minimal and neither had been injured by the other.
The common-source exposure of the two index cases is hypothesized to be the island described. In an attempt to identify other possible cases, an assessment was conducted of several individuals who visited the island during summer 1993. Eight additional subjects underwent clinical evaluation and serological testing (complement fixation and enzyme immunoassay) to determine the presence of infection with B dermatitidis. Informed consent was obtained from all human subjects or their parents or guardians who participated in this study. Guidelines for human experimentation were followed in the conduct of this clinical research. All results were negative, except for a positive enzyme immunoassay in the 11-year-old son of index case 1. He was asymptomatic.
An informal survey of veterinarians from the adjacent Parry Sound region revealed four further cases of suspected canine blastomycosis. All four dogs had travelled to Bayfield Inlet during summer and early fall 1993. They presented with pneumonia and all four dogs died from the disease. In two of the four cases microscopic examination for B dermatitidis was undertaken and confirmed the diagnosis. Retrospective diagnoses of the other two cases were based on clinical findings only.
DISCUSSION
North American blastomycosis is caused by the dimorphic fungus B dermatitidis. The primary route of infection is by inhalation of the mycelial form. The fungus converts to the yeast form at body temperature (1). Self-limiting pulmonary infection with complete resolution appears to be the most common clinical manifestation; however, more extensive pulmonary involvement including pleural disease and adult respiratory distress syndrome as well as extrapulmonary dissemination to the skin, bones, prostate, meninges, adrenal glands, lymph nodes and spleen can occur (1-3) .
There have been nine published outbreaks of blastomycosis (Table 1) (4) (5) (6) (7) (8) (9) (10) (11) (12) . A common source exposure was suggested in six, two of which involved both humans and dogs (9, 12) . Most outbreaks occurred in the summer and fall and were closely associated with contact with surface water. The most common presentation of culture-proven blastomycosis was asymptomatic pulmonary infection (57% of cases); disease was usually self-limited. Only one of the 130 human cases of blastomycosis reported in these nine outbreaks died (4), whereas all nine dogs died (9,12). There was no evidence of canine-human transmission of infection. The incubation period, when estimated, ranged from 21 to 106 days (5, 8, 10, 11) . B dermatitidis was successfully isolated from the environment in only two of the outbreaks (9, 11) .
The endemic areas for B dermatitidis, based on the reported cases, occur in central, north-central and eastern United States with a propensity for the Ohio and Mississippi river basins and shores of Lake Michigan (13) . In Canada, the vast majority of cases occur in Quebec, Ontario and Manitoba (14) . In Ontario, the northeastern region of Lake Superior has been identified as an endemic area (15) . 'North American blastomycosis' is a misnomer for there have been reported cases in other areas of the world, such as Africa (3) .
Although blastomycosis is a relatively rare fungal disease in humans, in enzootic areas the incidence of canine disease is at least 10-fold higher. Compared with humans, dogs infected with B dermatitidis usually have a shorter incubation period, more extensive extrapulmonary dissemination and earlier progression of disease and death. Unlike that in humans, recovery from symptomatic infection in dogs is rare without treatment, most likely because of disseminated disease. Antifungal therapy in dogs is the same as in humans, with itraconazole being more effective than ketoconazole and equivalent in efficacy to amphotericin B. Fluconazole appears to be the least effective systemic antifungal (16) . With early effective antifungal therapy, cure rates in dogs reach 80%. The extent of pulmonary involvement has been shown to correlate with the likelihood of relapse and death (17) .
The index cases described in this report likely represent a common source infection of human and canine blastomycosis. The source of exposure is believed to be the island in Georgian Bay. Evidence to support this hypothesis include the following: there was no other common source of exposure and the cases resided in separate permanent residences in different cities; there were documented additional cases of suspected canine blastomycosis from the same area during the same period; the incubation period was appropriate for blastomycosis; and there was no evidence of direct transmission. Although an attempt to culture B dermatitidis from the human index case was not successful, microscopic evaluation revealed strong evidence for B dermatitidis in both index cases. There was no attempt to culture B dermatitidis from the canine cases. Soil cultures from several parts of the island were negative for B dermatitidis. Serological testing of several human contacts who visited the island revealed one additional case of asymptomatic infection.
To our knowledge this is the first Canadian report of a common source infection of human and canine blastomycosis. The source of exposure, an island off Bayfield Inlet, Georgian Bay near Parry Sound, may represent a newly recognized endemic area of human blastomycosis infection in Ontario.
The clinician should be aware of endemic areas of blastomycosis when considering the differential diagnosis of pulmonary disease, especially in previously healthy individuals who are not responding to therapy. A detailed travel history and communication with a veterinarian from the area may provide important clinical clues to the diagnosis. 
